Abstract: Recent studies have found contradictory evidence about the relationship between a firm's exporting intensity and its success in product innovation. Data on 6,197 firms in the Chinese auto industry were analysed to demonstrate that the relationship is actually inverted-U shaped, at least in that specific context. Exporters in emerging economies can be technology and market leaders in their domestic markets, but internationally they tend to be technology and market laggards. When the export intensity is low firms that also export can benefit from knowledge gained in overseas markets, improving their product innovation. When the export intensity is very high, focused exporters tend to focus on the overseas markets where they may not have competitive advantages in product innovation, developing fewer product innovations. Furthermore, the paper found that the inverted-U shaped relationship between export intensity and product innovation is strengthened by more intense competition in the home market.
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Introduction
Does exporting promote innovation? Scholarly work on management, international trade and development economics attributes successful technological catching up by firms, industries and countries in part to knowledge spillovers and learning from international markets (Bansant and Fikkert, 1996; Edwards, 1993; Evenson and Westphal, 1995; Guillen, 2001; Hobday, 1995; Xie and Li, 2013, in press; Zhao, 1995) . A recent stream of firm-level empirical research on 'learning by exporting' has found a positive impact of exporting on patent applications and new product introductions Salomon and Jin, 2008, 2010; Salomon and Shaver, 2005b) . While such studies have provided substantial empirical support for the proposition that exporting promotes innovation, counter evidence has also been discovered in the context of emerging economies. Brouthers and Xu (2002) , for example, found that product differentiation, though profitable, is far from a prevalent strategy among Chinese exporting firms. Hong Kong exporters generally rely on imitative strategies (Yu, 2005) . And more recent research on Brazil's furniture and footwear industries by Navas-Aleman (2011) showed that compared with the most intensive exporters, manufacturers who engage with both domestic and international markets are more likely to move into different value chain stages beyond production, such as R&D, design, branding, and marketing, which are crucial for product innovation. This may be explained by firms' matching their competitive strategies with their competitive advantages (Brouthers et al., 2000; Porter, 1985) . Competing in overseas markets, exporters in emerging economies tend to avoid product innovation because of their limited technology and market capabilities endowed at home (Brouthers and Xu, 2002) .
Intuitively, both arguments make sense. Many emerging economies started their industrial development by manufacturing and exporting labour-intensive products, expecting that they would learn from exporting and move on to higher value-added activities (Ernst, 2005; Hobday, 1995; Pack and Saggi, 1997) . Between 2000 and 2010 the volume of exports from less developed countries grew at an annual rate of 24% (United Nations, 2010) . However, most of the exporters from emerging economies are still reluctant to move away from efficient production and incremental process innovation (Hobday, 1995; Li and Kozhikode, 2009) . Exporting on the one hand allows them to learn, and on the other hand may distract them from investing in product innovation activities. The current study was designed to resolve the controversies between these two different arguments by proposing a multi-level theoretical framework, examining the nonlinear effect of firm-level export intensity on product innovation and seeking any moderating role of market structure.
Management scholars have heretofore explained firms' innovation performance with reference to firm-level capabilities and resources and market structure (Lederman, 2010) . The results of research focusing on firm-level capabilities and resources suggest that superior technological capabilities and market knowledge constitute competitive advantages in product innovation (Atuhene-Gima and Ko, 2001) . Exporters usually have such advantages, as they benefit from knowledge spillovers and learning from international markets Salomon and Shaver, 2005b; Salomon and Jin, 2008, 2010) . However, unlike exporters in developed countries, those in emerging economies usually find their competitive advantages in the domestic market no longer particularly advantageous in international markets. In the domestic market of an emerging economy an exporter may be a technology leader with outstanding market knowledge, but internationally that same exporter may be a technology laggard and a market neophyte. The exporter may find it a good idea to develop product innovations in its domestic market, but may realise that it is difficult to do so for overseas markets. Thus, whether exporting stimulates product innovation among firms from emerging economies may depend on their market focus. If they mainly compete in the domestic market, exporting is likely to enhance product innovation; but if they mainly compete internationally, exporting may inhibit rather than stimulate product innovation.
Another stream of research on innovation has focused on the effect of market structure, arguing that market competition increases the incentives of leaders to innovate while it discourages laggards from catching up (Aghion et al., 2005; Lederman, 2010) . For exporters who focus on their domestic markets, intense domestic competition motivates them to make full use of their advantages to innovate. Exporters who focus on overseas markets, by contrast, may find that fierce domestic competition prevents them from shifting attention to their domestic markets and pushes them to continue to compete as technology and market laggards internationally, yielding even less motivation to innovate. So domestic competition tends to intensify the relationship between exporting and product innovation regardless of the exporter's market focus. In this study, data on 6,197 manufacturers in the automobile industry in mainland China covering 2005 to 2007 were found generally to support these arguments.
The findings of this study make three contributions to the literature. First, they bring together two streams of research on innovation. While the direct effect of firm-level advantage and market competition on innovation has been extensively discussed in both the economics and the management literature (e.g. Aghion et al., 2005; Lederman, 2010) , their interaction has been much less explored until now.
The findings also help elucidate the dual roles of exporting firms in emerging economies. With different competitive advantages in their domestic and international markets, exporters in emerging economies tend to pursue different strategies in the different markets, leading to different innovation performance. They apparently make strategic decisions based on their relative advantages compared to their competitors in each market. Although specialist exporters might employ more advanced technology than less intensive exporters, they innovate less, perhaps because they find themselves at a disadvantage innovating in competition with global leaders with superior technology and greater resources.
Until now, most firm-level empirical studies on this topic have focused on firms located in more advanced economies, and more research attention is certainly needed for those based in emerging economies . This study has helped to redress the balance.
Theoretical background and hypotheses
Prior research in management and international business explained that firms' product innovation can be divided into two areas. One focuses on firm-level factors, suggesting that a firm's innovation performance depends on its competitive advantages in innovation, mainly constituted with capabilities, resources, or knowledge. International engagement, such as exporting, is an efficient way of building such firm-level advantages. The other stream of research has highlighted the importance of market structure, arguing that market competition influences firms' incentives for product innovation (Aghion et al., 2005; Lederman, 2010) . In this study, we examine the determinants of product innovations by firms from an emerging economy, drawing on the perspectives from both streams of the research.
Learning by exporting
The exchange of tangible goods is often accompanied by the transfer of intangible knowledge (Grossman and Helpman, 1993) . Exporting firms are exposed to both technology and market knowledge that may not be available domestically. The accumulation of more advanced and diversified knowledge about markets and technology therefore tends to promote performance in product innovation among exporting firms (Salomon and Shaver, 2005b) . Empirical research on Spanish manufacturers from 1990 to 1997 consistently found a positive impact of exporting on innovation, whether measured by the number of patent applications or by new product introductions (Salomon and Shaver, 2005b; Salomon, 2006; Salomon and Jin, 2008, 2010) .
Exporting firms from emerging economies are generally technology laggards internationally, but exporting can improve their innovation productivity (measured by, for example, the number of patent applications filed) even more than that of technology leaders (Salomon and Jin, 2008) . In emerging economies, learning-by-exporting works in many different ways. In order to ensure the quality and performance of imported products or components, trade partners transfer extensive knowledge to exporters, especially knowledge about production techniques, quality control, cost control measures, foreign consumer needs, and even information about competing products (Evenson and Westphal, 1995; Hobday, 1995; Wu et al., 2007) .
Competitive advantage and product innovation
Competitive advantage has been defined as the "…attributes and resources of an organization that allow it to outperform others in the same industry or product market" [Chaharbaghi and Lynch, (1999), p.45] . The resource-based view of the firm further develops this idea and suggests that resources which are valuable, rare, difficult to imitate and non-substitutable hold the best potential for supporting sustained competitive advantage (Barney, 1991) . Ideally, firms should develop their business strategies based on their competitive advantages (Chang et al., 2002; Porter, 1985) .
Product innovation involves "…developing and marketing products which are new to the firm and/or the market" [Li and Atuahene-Gima, (2001), p.1124] . Whether or not a firm manages to innovate successfully largely depends on its competitive advantages. Scholarly work in this area suggests that successful product innovation involves balancing two sources of competitive advantage: leading edge technology and knowledge about market demands (Atuhene-Gima and Ko, 2001) . Firms endowed with these sources of advantage are more likely to be able to pursue product innovation successfully.
Due to lower income levels, the technologies in use in emerging markets are usually behind the world frontier (Walsh et al., 2002) . At the same time, market knowledge in an economy tends to be influenced by the economy's institutions, history and culture (Singh et al., 2011) . In addition, local governments tend to shelter the domestic markets of emerging economies from international competition, creating a niche market with its own technology and market knowledge requirements. Emerging economy firms thus may have different competitive advantages in domestic and overseas markets.
In any case, exporters are more likely to have access to more advanced technologies and information on the latest market trends abroad. If an exporting firm competes mainly in the domestic market, it will try to leverage its learning from overseas to help it innovate and compete domestically. Product innovation by such firms will likely increase with increasing exposure to overseas markets. When, however, an exporter focuses largely or exclusively to its overseas markets, the situation changes. Exporters from emerging economies tend to be technology laggards when competing globally. In addition, they may have very limited knowledge about overseas markets and customers due to cultural differences and limited experience. What they do have may depend heavily on their foreign customers and distributors (Wu et al., 2007) . Disadvantages in both marketing and technology thus discourage such emerging economy exporters from investing in innovation.
So whether exporting stimulates product innovation among emerging economy firms largely depends on which markets they compete in, and that is usually signalled by their export intensity (Zhou and Li, 2008) . When export intensity is relatively low the exporter must also pay close attention to the domestic market. Innovations may then arise from the application of the knowledge gained from exporting. When export intensity is high, an exporter must focus on its markets overseas, where limited technological capability and market knowledge discourages product innovation. This would suggest that there should be an inverted U-shaped relationship between export intensity and product innovation.
Hypothesis 1 For firms from emerging economies, export intensity has an inverted U-shaped relationship with product innovation, such that when export intensity is relatively low, product innovation increases with export intensity; when export intensity is very high, product innovation decreases with export intensity.
Domestic competition and product innovation
Economists and management scholars have extensively discussed the relationship between market competition and innovation (Aghion et al., 2005; Kathuria, 2008; Kathuria and Das, 2005; Katrak, 1990; Sasidharan and Kathuria, 2011) . It is generally believed that competition offers different innovation incentives to market leaders and laggards. Competition tends to encourage innovation by leading firms as they seek to increase their profitability and escape from the laggards by introducing more advanced products with better margins. On the other hand, competition tends to increase the resources available for innovation, which is particularly constraining for the laggards. This is a version of the classic 'Schumpeterian effect' (Aghion et al., 2005; Lederman, 2010) . Being domestic leaders but international laggards, exporting firms from emerging economies usually look to the domestic market for incentives of product innovation. On the one hand, domestic competition will encourage firms to make full use of the knowledge they acquire through exporting, perhaps through innovation. On the other hand, strong domestic competition limits the room for domestic growth . This may encourage even greater focus on exporting and limit innovation incentives of focused exporters. So domestic market competition may tend to strengthen both the positive and negative relationships in any inverted U-shaped relationship between exporting and product innovation.
Hypothesis 2 Any inverted U-shaped relationship between export intensity and product innovation is moderated by competition in the home market such that when domestic competition is intense, the positive impact of exporting on product innovation at low export intensity is strengthened, and the negative impact of exporting on product innovation at high export intensity is also strengthened. 
Methods

Empirical context
Data on China's automobile industry covering 2005-2007 were used to test these hypotheses. The technological capabilities of China's auto firms were at that time rather weak (Chin, 2010) despite their many links with multinational corporations (MNCs) from developed economies (China Automotive Industry Yearbook House, 2008) . Until the early 2000s, the industry was still a decade or more behind the world leaders (China Automotive Technology and Research Center, 2001) . The local manufacturers which had achieved international competitiveness generally were cultivated by, or had close relationships with MNC assemblers or first-tier suppliers. They seldom stepped into high-end value-added activities unaided (Chin, 2010) . The Chinese Government issued an automotive industrial policy in 1994 which encouraged foreign direct investment (FDI) and showed a clear preference for investments by world-leading automakers and their suppliers. They were expected to nurture indigenous manufacturers to become internationally competitive almost from scratch. As a result the auto industry in China experienced substantial progress in both market size and technology. A number of manufacturers began exporting, but the industry has suffered from a lack of product innovations in recent years (Chin, 2010; Gregory et al., 2005; Hiraoka, 2001 ). Both academic and industry voices have called for rethinking the industry's strategy (Chin, 2010; Hiraoka, 2001 ). The auto industry was highly protected by China's 1994 Automotive Industrial Policy and by WTO rules that protect infant industries in emerging economies (Chin, 2010) . This had the effect of maintaining the difference in technology level and market demand between the domestic and international markets. The Chinese government adjusted the automotive industry policy in 2004 according to WTO rules, creating a relatively stable and liberal business environment (Chin, 2010) . These developments make China's auto industry a promising context for testing the hypotheses, as the regulation muted a lot of industry-level and macroeconomic noise, allowing a better view of the relationships under investigation.
Sample
The sample for testing the hypotheses came from the annual industrial surveys (2006) (2007) (2008) conducted by China's National Bureau of Statistics (NBS). The NBS collects financial information on industrial firms and publishes aggregated information in the official China Statistics Yearbooks. Chinese firms with annual sales of at least ¥5 million (roughly US$600,000 at the 2006 average exchange rate) are required to submit financial and other information annually. Several prior studies in management and international business have used the NBS databases, including those of Pan et al. (1999) , Buckley et al. (2002) , Park et al. (2006) and Chang and Xu (2008) . Since information about export volumes and product innovation for 2004 are missing, only data for three years, i.e. 2005-2007 , were used in the analyses.
The database divides the auto industry into six, four-digit Standard Industry Classification (SIC) sectors: automobile assembling, recreational vehicle manufacturing, electronic vehicle manufacturing, automobile bodies and trailers, automobile parts and accessories, and automobile repairing were the sectors during the period studied. In fact, though, there was no firm categorised as an electronic vehicle manufacturer during the period studied. The automobile repair was not studied as it is not a manufacturing sector, and the new SIC classification published in 2012 had moved this sector to services. A panel database was assembled by matching yearly data with unique company identifiers. To deal with causality problems, all the independent and control variables were lagged by one year in the analyses. This limited the sample to the years 2006 and 2007. After dropping observations with missing information, the final sample consisted of 6,197 firms and 10,725 firm-year observations.
Measures
The database reported the value of new products sold by each firm annually. The NBS defines new products as those "…new to the market that either (1) adopt completely new scientific principles, technologies, or designs, or (2) are substantially improved in comparison with existing products in terms of performance and functionality, through significant changes in structure, materials, design, or manufacturing processes" 1 [National Bureau of Statistics of China, (2006), p.292]. All new products in the industry are subject to local government certification, which is valid for up to three years (Zhou and Li, 2008; . Previous research such as that of Laursen and Salter (2006) used similar definitions. Since certification as a new product generally brings a tax reduction and/or a government subsidy, firms had an incentive to report their new product sales.
A dummy variable product innovation it was defined, coded as '1' if firm i realised any sales of new products in year t and '0', otherwise. About 20 percent of the firms claimed to be introducing product innovations. Firm i's export intensity it-1 was measured as the ratio of its exports to total sales in year t -1.
Two different measures of domestic market competition were tested. The first was FDI intensity in the sector. Through FDI, foreign manufacturers can get better access to local market knowledge. Combining market knowledge with their superior technology, foreign manufacturers can become highly competitive in emerging economies. Following Javorcik (2004) , sectoral FDI intensity it-1 was quantified using the share of total registered equity owned by foreign investors for all firms in the same four-digit SIC sector in year t -1. Market concentration is another frequently used indicator of the level of competition (Aghion et al., 2005; Hewett et al., 2003; Li, 2008; Li and Yue, 2008; Park et al., 2006 
Several control variables were also included in the analyses. Scholars suggest a positive and monotonic relationship between firm size and innovation activity (Braga and Willmore, 1991; Cohen and Levinthal, 1989 ) because larger firms are better able to spread the fixed cost of innovation over a larger sales volume and to hedge risk by undertaking a variety of R&D projects simultaneously (Cohen and Levinthal, 1989; Sasidharan and Kathuria, 2011) . Organisation scholars, however, make a counter argument, saying that larger firms tend to be less affected by market competition, which limits their incentive for pursuing technological improvements (Kathuria, 2008; Katrak, 1990) . Empirical studies have usually found any effect to be nonlinear, either U-shaped (Sasidharthan, 1988) , inverted U-shaped (Kumar and Saqib, 1996) , or horizontal S-shaped (Kumar and Aggarwal, 2005) . Applying the results of recent empirical research on the innovative activities of Chinese firms Tan and Hwang, 2002) , firm size it-1 was taken as the natural logarithm of firm i's sales in year t -1 to allow for the possibility of nonlinearity. The impact of a firm's age on its product innovation is also ambiguous. On one hand, older firms are better able to earn satisfactory returns on their innovation investments due to their accumulated knowledge and other specific assets (Iansiti, 2000; Sasidharan and Kathuria, 2011) . On the other hand, older firms suffer more organisational inertia (Hannan and Freeman, 1984) and are less able to connect new products with their resources, processes and strategy (Dougherty and Hardy, 1996) . In China, since older auto firms are "…likely to inherit more central planning legacies of the pre-reform Chinese economy" , p.254], a negative effect of firm age might be expected. So firm age it-1 was measured as the difference between year t-1 and the year firm i had been established.
Firms with superior technological capabilities or/and complementary marketing capabilities are generally able to earn better returns on their innovations. Three variables were created to capture each firm's intangible capabilities of that sort. The first, R&D intensity it-1 was defined as firm i's R&D expenditures in year t -1 divided by that year's sales. Advertising intensity it-1 was similarly defined using its advertising expenditures. Those two variables describe investment in intangible assets in year t -1, but the third variable was defined so as to quantify each firm's stock of intangible assets. The intangible asset ratio it-1 was intangible assets divided by total assets in year t -1. Prior research using this same database has found that R&D intensity and advertising intensity moderate an observed relationship between exporting and product innovation , so the interaction terms export intensity it-1 × R&D intensity it-1 and export intensity it-1 × advertising intensity it-1 were also included in the modelling.
Organisational slack is known to be an important determinant of firms' innovation decisions (Cyert and March, 1963) . It enables a firm to afford risky and long-term investments, to absorb failure, and to bear the costs of exploring and experimenting with new ideas. At the same time, it may diminish the incentives to innovate or promote undisciplined R&D investments. Previous studies have shown positive, negative, and inverted U-shaped relationships between slack and inventiveness (Greve, 2003; Nohria and Gulati, 1996; Rosner, 1968) . Two variables were created to capture organisational slack in this study. Adjusted asset-liability ratio it-1 and adjusted gross profit ratio it-1 were calculated by subtracting the sector average values from firm i's asset-liability ratio and gross profit ratio respectively. Firms with a relatively high asset-liability or gross profit ratio for their sector are likely to have more organisational slack.
Industry growth is also likely to influence product innovation. Because of the large fixed investment involved in launching an automobile manufacturing firm, scale of production is very important for firms in that industry. In the period studied there were still many Chinese manufacturers which had not reached economic scale (Chin, 2010) . Therefore in the sectors with high growth rates, manufacturers were usually busy increasing their scale rather than developing new products. Sectoral annual growth it-1 was defined as the percentage change in a sector's total sales from year t -1 to year t.
In addition to these firm-level and industry-level factors, a firm's location also tends to influence its innovativeness in China. For example, strong protection of intellectual property rights (IPR) motivates firms to innovate by protecting the potential returns on any success (Feinberg and Majumdar, 2001; Park and Ginarte, 1997) . However, strong IPR protection also increases the difficulty of imitating, and this has been shown to lead to resource wasting and imitation disincentive effects that reduce innovative activities (Glass and Saggi, 2002) . Since institutional development in China tends to vary regionally or even locally, local IPR protection it-1 was represented in the analyses by a provincial index adopted from the marketisation indices developed by China's National Economic Research Institute (NERI) (Fan et al., 2010) ."The indices reflect the development status of market trading mechanisms and other institutions in achieving more efficient market functioning" [Gao et al., (2010) , p.386]. The institute reports a level of IPR protection for each province annually, calculated using data from the reports of China's State Administration for Industry and Commerce, survey data, and the China Statistical Yearbooks published by the National Bureau of Statistics. The indices have been used in economics, management and finance studies on China (Chen et al., 2006; Gao et al., 2010; Li and Xie, 2011; Li and Yao, 2010) .
Finally, since foreign-owned and state-owned manufacturers may have divergent strategic or social purposes in their innovative decisions, foreign share it-1 and state share it-1 percentages for each firm were also included in the analyses. Two dummy variables, year2007 it-1 and automobile assembling it-1 were included in all of the models in order to capture any year or sector effect.
Analytical methods
Given the panel structure of the data and the binary nature of the dependent variable, probit regression was applied to model the relationships. Since the sector dummy auto assembling it-1 did not vary from year to year, random effect regression was used rather than fixed effect regression. Previous empirical studies have used the same method with similar topics and similar data structures (Kumar and Aggarwal, 2005) . All the variables were mean-centred before the regressions in order to deal with any multicollinearity among the variables.
Theories of firm-specific advantage suggest a causal relationship between a firm's intangible capabilities and its international activity such as exporting and FDI (Cassiman and Golovko, 2011; Delios and Beamish, 1999; Salomon and Shaver, 2005a) . If so, these models may suffer from reverse causality problems. To deal with this possibility, first, all the independent variables were lagged one year, though this removed the observations for 2005 from the sample. Second, the random effects specification was chosen to handle the unobserved factors, taking advantage of the yearly panel structure of the data and controlling for time-invariant unobserved firm heterogeneity. Third, the models were made dynamic by including the one-year lagged values of the dependent variable product innovation it-1 . Dynamic models reduce the potential for serial correlation of the errors, allow for a dynamic component in any firm-specific effects, and control for any endogeneity of exporting (Cameron and Trivedi, 1998; Greene, 2003) . Such a procedure was described by Wooldridge (2005) and has been widely used in recent research as a way to deal with panel data with endogeneity concerns (Cassiman and Golovko, 2011; Salomon and Jin, 2008) .
Results
Regression results
The empirical results from analysing the data on the 6,197 manufacturers generally support the hypotheses. Table 1 presents the relevant descriptive statistics and correlations. Since there are significant correlations among a number of variables, variance inflation factors (VIFs) were calculated to test for potential multicollinearity. The VIFs obtained in each of the models averaged 1.87, substantially below the rule-of-thumb cutoff of 10 for regression models (Ryan, 1997) . Therefore, multicollinearity is not considered an important issue for these analyses. Table 2 reports the results of the random-effect probit regressions with product innovation it-1 as the dependent variable. The moderators and control variables were included in all these models. The independent variables and interaction terms were added sequentially. Model 1 is the baseline formulation. Model 2 tests hypothesis 1. Models 3 and 4 test hypothesis 2. Model 5 is the full model. The Wald chi-squared statistics are significant at the 0.1% level of confidence for all of the specifications, indicating that the explanatory variables explain a significant portion of the variations in product innovation. The significant improvements in the chi-squared statistic show that the models were significantly improved as the independent variables and interaction terms were added, except for Model 4. The coefficients of the explanatory variables generally support the hypotheses.
Hypothesis 1 predicts an inverted U-shaped relationship between export intensity t-1 and Product innovation it . The coefficient of export intensity it-1 is positive and significant (p ≤ 1% in Models 2, 4 and 5; p ≤ 5% in Model 3). The coefficient of (export intensity it-1 ) 2 is negative and significant (p ≤ 1% in Model 4; p ≤ 5% in Models 2, 3 and 5). In combination, Hypothesis 1 is supported. The results show that the likelihood of product innovation first increases and then decreases with a firm's export intensity. Setting the two moderators, FDI intensity it-1 and sectoral concentration it-1 at their means, the maximum of the inverted U-shaped effect can be calculated based on the coefficients of export intensity it-1 and its square. The relationship turns negative when export intensity it-1 exceeds 51%. This is consistent with the results of prior studies which have found that firms with more than 50% domestic sales are usually considered as focusing on their domestic markets (Zhou and Li, 2008) .
Hypothesis 2 proposes that when a sector's FDI intensity or market concentration is high, the inverted U-shaped relationship between export intensity it-1 and product innovation it is strengthened, i.e., steeper. In other words, the positive relationship with export intensity t-1 and the negative relationship with (export intensity it-1 ) 2 should both be enhanced. The coefficient of the interaction term involving export intensity it-1 and sectoralFDI intensity it-1 is found to be significant and positive (p ≤ 5% in Model 3; p ≤ 0.1% in Model 5). The coefficient of the interaction term of (export intensity it-1 ) 2 and sectoralFDI intensity it-1 is significant and negative (p ≤ 5% in Model 3; p ≤ 0.1% in Model 5). In combination this delivers strong support for Hypothesis 2. In Model 4, neither the coefficient of the interaction term involving export intensity it-1 and sectoral concentration it-1 nor that of the term involving (export intensity it-1 ) 2 and sectoral concentration it-1 is significant. However, in Model 5 they are both highly significant (p ≤ 0.1%) with the expected signs. This may be attributed to the relatively high negative correlation between sectoral FDI intensity it-1 and sectoral concentration it-1 (ρ = -0.60). However, although the two variables are inversely correlated, they tend to moderate the inverted U-shaped relationship between export intensity it-1 and product innovation it in the same way. Therefore, the significance of the two interaction terms with sectoral concentration it-1 in Model 5 is not likely to be biased by multicollinearity. In general, Hypothesis 2 again receives some support.
Hoetker (2007) has argued that due to the nonlinear nature of a probit model, it is not enough to interpret the results of probit regressions, especially of those with interaction terms, by simply looking at the sign and the significance of the coefficients. He suggests using graphical as well as tabular presentation. Specifically, to interpret the economic significance of export intensity it-1 it is necessary to convert the estimated logrithmic odds ratios to actual probabilities of product innovation (Folta and O'Brien, 2004) . Table 3 illustrates how changes in export intensity it-1 affect the probability of product innovation. The last four columns of the table reveal that the moderating influences of sectoral FDI intensity it-1 and sectoral concentration it-1 are strong and economically significant. Table 3 The economic significance of export intensity and product innovation Zelner (2009) has suggested using simulation to interpret the results of probit models. The CLARIFY software routine implements this suggestion (Tomz et al., 2003) , and it was used to calculate and graph the 95% confidence interval of the difference in predicted probabilities of product innovation associated with a shift in the key explanatory variables. The results show that at low levels of export intensity it-1 its relationship with the probability of product innovation is significant and negative; at high levels, however, the relationship is significant and positive. It lacks significance for firms with export intensity it-1 between 0.2 and 0.4, but this covers only 3% of the observations. Therefore, about 97% of the observations deliver support for Hypothesis 1. Further calculation of the 95% confidence interval for the difference in the relationship of export intensity it-1 with product innovation it when sectoral FDI intensity it-1 / sectoral concentration it-1 is low and when it is high deliver support for Hypothesis 2. These simulation results are not reported in detail but are available on request from the authors.
The significantly positive impact of the one year-lagged dependent variable product innovation it-1 (p ≤ 0.1% in all models) indicates strong persistence of innovative activities. As expected, the effects of firm size it-1 (p ≤ 0.1% in all models), R&D intensity it-1 (p ≤ 0.1% in all models), advertising intensity it-1 (p ≤ 1% in all models), intangible asset ratio it-1 (p ≤ 5% in all models), and IPR protection it-1 (p ≤ 0.1% in all models) are all significant and positive. The significant negative relationship shown by sectoral annual growth it-1 is also as expected. The coefficient of firm age it-1 is consistently positive and significant (p ≤ 1% in Models 1 and 2; p ≤ 5% in the other models). This is opposite to expectations, showing that the knowledge and other firm-specific assets accumulated with experience tend to encourage Chinese manufacturers to innovate.
Neither measure of organisational slack is significant. The interactions involving R&D intensity it-1 and export intensity it-1 and advertising intensity it-1 and export intensity it-1 also are not significant. Foreign share it-1 has a significant negative effect, which indicates that foreign investors were not as interested as locals in introducing new products during the period studied. MNCs may concentrate their innovation activities at home or in countries with frontier technologies and strong institutions rather than in an emerging economy like China's with a large technology gap and weak IPR protection (Braga and Willmore, 1991; Kathuria, 2008) .
Supplementary analysis
In a further attempt to address any concern about muticollinearity caused by the squared terms in the models, and to better illustrate how the relationships involving export intensity it-1 , sectoral FDI intensity it-1 and sectoral concentration it-1 turn from positive to negative at the 50% level, the sample was sorted into two subsamples defined by export intensity it-1 below and above 50%. Table 4 shows that the sign of the coefficients of the export intensity it-1 term and of its interaction terms with sectoral FDI intensity it-1 and sectoral concentration it-1 were positive when export intensity it-1 is below 50% and turn negative when export intensity it-1 is above 50%. Figures 4 and 5 illustrate the difference graphically. Table 4 Probit regression results for subsamples with high and low levels of export intensity To test if these findings are in some way sensitive to the specific measures chosen for the dependent and explanatory variables, some supplementary analyses were conducted with different operationalisations of the coreconstructs. First, following the lead of previous work on product innovation using the same database (Zhou and Li, 2008; , new product ratio it was developed as a second measure of product innovation. This was the ratio of new product value to the value of the firm's total output in year t. Table 5 reports the results of random-effect Tobit regressions with new product ratio it-1 as the dependent variable. The results are more or less the same as those with the random-effect probit regressions, supporting both hypotheses. Setting FDI intensity it-1 and sectoral concentration it-1 to their means, the turning point of the inverted U-shaped relationship was again calculated based on the coefficients of export intensity it-1 and (export intensity it-1 ) 2 , and the relationship between export intensity and new product ratio it-1 turned from positive to negative when export intensity it-1 exceeded 54.6%. The similar results using Tobit regression show the robustness of the findings. Table 5 Tobit regression results (dependent variable = new product ratio it )
Model 8
Model 9 Model 10 A second robustness check involved measuring sectoral FDI intensity in some other ways as suggested by previous researchers, such as using the percentage of equity owned by foreign investors weighted by employment (Aitken and Harrison, 1999) and by output (Javorcik, 2004) . Again, similar regression results were found with these two measures of sectoral FDI intensity. These results too are available from the authors on request. Finally, the analysis was replicated using data from the textiles and communication equipment manufacturing industries in China. Similar inverted-U shaped relationships between export intensity and product innovation were found in those industries with different levels of technology intensity.
Discussion and conclusions
Almost two decades ago, Hobday (1995) predicted that latecomer manufacturers would migrate from production and incremental process innovation to product innovation via continuous interactions with foreign trade partners. While there have been some successful examples (such as Samsung), until recently most latecomers have remained behind the leaders from developed countries, stuck to some extent with emphasising efficiency and quality production with some incremental process innovation (Awate et al., 2012; Li and Kozhikode, 2009 ). Many of them do not even aspire to move upward the value-added chain (Chin, 2010) , especially those with a stable presence in the global market (Wu and Hsu, 2001) . The findings of this study help to explain why a successful exporter in emerging economies might not be interested or be able to engage in product innovation.
This study argued that firms in emerging economies tend to find their competitive advantages different in domestic and international markets, and try to formulate their strategies based on the competitive advantages they have in different markets respectively. Exporters find product innovation in the domestic market an attractive way to exploit the superior technological and market knowledge it has gained from overseas. In the international market, however, exporters from emerging markets usually found themselves technology laggards with limited market knowledge. So they may not focus on product innovation. To sum up, although exporters can benefit domestically in product innovation from knowledge inflows from abroad, too much focus on exporting tends to reduce their motivation to innovate. This suggests that firms with an appropriate balance of domestic and overseas sales are the most active in introducing new products.
Previous research on manufacturers in developed economies has consistently found a monotonically positive rather than an inverted U-shaped relationship between exporting and innovation productivity (Salomon and Shaver, 2005b; Salomon, 2006; Salomon and Jin, 2008, 2010) . This is most likely due to the fact that exporters from developed countries are usually leaders both domestically and internationally. What's more, their domestic market is well integrated and convergent with the international markets. They can therefore apply knowledge they gain from exporting to create innovative products suitable for both the domestic and international markets.
In the emerging economy itself, international trade brings in knowledge spillovers as well as strong competitors with superior technology and market capabilities (Cassiolato et al., 2002) . This may force manufacturers to eschew product innovation and turn to low-cost or follower strategies (Cassiolato et al., 2002) . This is especially true for intensive exporters who mainly compete in international markets (Brouthers and Xu, 2002) . In such situations, investment in innovation is likely to focus on process innovation to reduce production costs.
Our findings have clear implications for mangers in emerging economies. In addition to learning from foreign partners, it is also important to pay close attention to the domestic market in order to develop independent innovation capabilities. Managers should not be trapped by their competence in exporting of low cost products. Many Chinese firms are now changing their market focus from overseas to competing in both the domestic and overseas markets.
This research also has implications for policy makers. The results indicate that governments in emerging economies should not blindly seek to maximise exports. It is important to encourage exporting firms to also compete in the domestic market to encourage innovation, which will then have the potential to integrating knowledge from different sources. In addition, governments in emerging economies need to manage the level of competition in the local market to give intensive exporters more incentives to innovate for the domestic market.
Note that throughout this discussion the concern has been product innovation, rather than patents or process innovation. The inverted U-shaped relationship demonstrated here may not apply if other measures of innovative productivity such as process innovation are used. While too much focus on overseas markets tends to prevent emerging market exporters from making product innovations, it may well encourage them to improve their manufacturing capabilities through process innovation.
The findings of this research are likely to hold in other emerging economies with a large domestic market, such as Brazil and India. If the domestic market is too small, as is the case in Taiwan, the returns to domestic market-specific product innovation may be too small to make it worthwhile. It is reasonable for firms in such locations to put more attention on exporting and trying to innovate mainly for the international market (Lee, 2008) . At the same time, a moderate gap between the domestic and international markets is necessary for these findings to apply. If the gap is too wide, the technology and market knowledge gained from exporting may be inapplicable in the domestic market. If the gap is small, the domestic market is likely to converge with the international market, and the monotonically positive effect found in developed countries should then tend to emerge.
Following the logic of Hypothesis 2, the level of competition in the international market may have a moderating effect similar to that of the domestic market. On the one hand, competition in international markets discourages innovation by intensive exporters while less intensive exporters have more incentive to innovate for the domestic market, since for them overseas competition is tough. Unfortunately, limitations in the available data did not allow modelling these effects. The database did not provide information about the exporting destinations of the Chinese firms, making it impossible to represent the level of competition in each exporter's overseas markets. This is a promising area for future research.
Besides exporting, firms in emerging economies may have other sources of foreign knowledge, such as foreign partners in joint ventures or alliances, licensing foreign technology, importing capital goods, and investing in foreign firms (Kathuria, 2008; Kathuria and Das, 2005; Kumar and Aggarwal, 2005; Luo and Wang, 2012; Sasidharan and Kathuria, 2008) . Such alternative sources of foreign knowledge may reduce the importance of 'learning by exporting'. Due to a lack of information, only foreign ownership could be considered in this study. Outward FDI by Chinese automobile manufacturers was almost unknown in the time period studied, but it has since been increasing. This research can be improved by collecting more recent data and including information about alternative sources of foreign knowledge such as outward FDI. Future research might profitably extend the empirical context to other industries and other countries to test the generalisability of these findings. Further data collection on manufacturers' positions in global value-added chains and the market focus of their new products may also help clarify the findings.
